Hydrophobic derivatives of 2-amino-2-deoxy-D-glucitol-6-phosphate: a new type of D-glucosamine-6-phosphate synthase inhibitors with antifungal action.
Several N-acyl and ester derivatives of 2-amino-2-deoxy-D-glucitol-6-phosphate (ADGP) have been synthesised and tested as inhibitors of fungal enzymes involved in early steps of chitin biosynthesis and for antifungal activity. All the tested derivatives were found to be much poorer inhibitors of the enzyme, D-glucosamine-6-phosphate (GlcN-6-P) synthase, than the parent compound but some of them exhibited much better antifungal activity. MIC values for the investigated compounds ranged between 10 mg mL(-1), found for ADGP and 0.3 mg mL(-1) for the most active derivative, namely ADGP dimethyl ester. Increased affinity of ADGP derivatives to the artificial immobilised cell membrane was correlated with their enhanced ability to be taken up by fungal cells by free diffusion. It was found that some of the examined derivatives behaved as 'pro-drugs' and after internalisation were converted into ADGP in the cell-free extract. This conversion was relatively rapid for ADGP esters but very slow for N-acyl derivatives. Results of our studies demonstrate a possibility of design and preparation of GlcN-6-P synthase inhibitors exhibiting antifungal activity.